• Microgrids provision of energy, reserve and reliability services is examined.
Introduction
The energy system is facing new and significant challenges and opportunities due to the large scale integration of distributed energy resources, such as solar Photovoltaic (PV) panels, Combined Heat and Power (CHP) units, Battery Energy Storage (BES), Thermal Energy Storage (TES), for instance at the level of neighbourhoods and communities [1, 2] . In particular, new opportunities to improve energy system performance arise due to the potential of distributed energy resources to facilitate meeting existing and future energy needs in an economic, reliable, environmental and socially acceptable manner [3] .
However, the effective use of these distributed resources, which are effectively small, aggregated multi-energy systems [4] , is a grand challenge that requires the development of novel concepts. One of these is grid-connected Microgrids (MGs), whereby distributed energy resources are aggregated, coordinated and optimized so as to exploit their inherent flexibility and facilitate interaction with the upstream grid. These resources can then be used to assist effective operation of the energy system. To enable MGs, it is vital to understand and quantify from the technical and economic perspectives their potential to provide specific services to the energy system. For example, MGs can provide traditional energy and reserve services, as well as novel reliability services that exploit specific features of MGs (this is briefly mentioned below and discussed in detail in Section 2.1). These services may be economically attractive for MGs when provided independently and only considering the relevant price signal. However, it is unclear if the MG would be incentivised to partake in multiple services simultaneously due to potential conflicts and synergies between price signals that may change depending on the nature of the MG.
Literature survey
The potential of distributed multi-energy systems, such as MGs, to use their inherent flexibility for a wide range of services for the energy sector is well recognised. However, most available tools for the assessment of relevant business cases are generally only suitable for single technologies, such as PV panels, as considered by Matualitis et al. 
